The problem of the diffraction of obliquely incident scalar waves by finite slits and strips with various boundary conditions has been considered previously.' Reference may be made to the work of other authors on the diffraction of scalar waves by finite slits.2 The problem of the diffraction of obliquely incident vector elastic waves by a clamped finite strip has also been treated.'
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In the present paper we consider the problem of the diffraction of an incident plane harmonic compressional wave by a finite crack. Let the crack be located at -1 < x < 1, y = 0 -o < z < o in an otherwise infinite homogeneous elastic medium. The normal components of the stresses at the crack vanish. Reference may be made at this point to a considerable published literature on the diffraction of elastic waves by semi-infinite cracks (or half planes) and allied problems for this geometry.4-8
Let the potential for the incident wave be ,o(x, y)e -= e-(ax + fly -Wt) (1) For this geometry, the problem is seen to be two-dimensional in nature. Let ue , uye-' be the displacement components in the x-y directions, respectively.
Let the scattered fields be derived from two scalar functions A, jp such that
where z1 is a unit vector in the z-direction. The equations of elastic wave motion reduce to V20 + k12q = 0 V2,p + k22#p = 0 (3) where k12 = W2p/(X + 2iA), k22 = W2plA2 p and X, ,g being, respectively, the density and the Lam6 constants of the medium. 
To these conditions we add the condition that the stresses be of the order r-c o < c < 1 as r -O 0, r being the distance from either edge of the crack. Let
(X, y) = { FQ1() + Q2( )}eirx -(r2 -k2)12 lydr (6) where-the =F signs refer to the half planes y > 0 and y < 0, respectively. The path of integration for the first integral of (6) is as shown in Figure 1 . It is shown below that the functions P1 and P2 do not have branch points at v = k2 in the low- frequency approximation. The analytic function (t2 -k12)l/2 is given a nonnegative real part on the path of integration. The path of integration for the second integral of (6) is defined similarly. We wish to determine the functions P1 2, Q1,2. From (6) and in view of the continuity of -ry Txv for all y, conditions (5) can be written as
Since the stresses r,, and Tzv are continuous in y for y = 0,
Equations (8) are satisfied identically if we set P2( = i( 2-k2 2)'/ ¶R2(r)
where R1,2(t) are arbitrary functions satisfying certain integrability conditions Thus equations (7) take the form 
Then substituting (13) and (14) into (10) 
The four sums in F1,2 converge for all x, t. Further, F, and F2 are of order C2 as Co -) 0.
We look for solutions g,(x), g2(x) to (18) which are bounded in the interval [-1,11. Here we consider the right-hand sides of (18) 
where Gn(x, t) = 2n(rxt)d_ (22) hn
Since Gn is of the order W2 as co --0, it follows that for c small enough, a solution to (21) can be obtained by successive approximations. If terms of order w2 are neglected, then a first approximation is given by gn(x) = 7r-1( -x2)1/2hn(X) n = 1,2, |xI < 1. The stresses in the immediate neighborhood of the edges of the crack y = 0, x| = 1 depend on the behavior of the integrands for A| large. In view of the behavior of J1(r) for Pj >> 1, the stresses are of order r1'/2 as r -*0, where r is the distance from either edge of the crack.
To find the far field we combine (2), (6), (9), and (27), and evaluate the resultant integrals by the method of steepest. descents. In polar coordinates x = R sin 0, y = R cos 0, we get If an elastic material is hyperelastic, its symmetries at a given particle are specified in terms of two sets of groups:' the isotropy groups g of its response functions, for all reference configurations, and the isotropy groups g! of its storedenergy functions, a. For a particular reference configuration, the group g corresponds to the set of deformations of the material that cannot be detected by measurements of contact forces, gg, to those that cannot be detected by measurements of elastic energy. It is widely believed, if often tacitly, that these two classes of deformations are the same. The following theorem shows the common opinion to be true for solids and fluids but false in general. Moreover, in an isotropic hyperelastic material, o is shown to be an isotropic function. In the statement of the results, the reference configuration is taken as the same for g and for g,, though otherwise arbitrary.
Let U = {H} and a = { Q} be the unimodular and full orthogonal groups, respectively; let F be an arbitrary tensor; let S stand for a positive-definite, symmetric tensor; let I be the identity tensor.
THEOREM. In a hyperelastic material g Cg.
H E g -+ VF: (F) = (FH) + v(I) -(H).
(2) COROLLARY 1.
QEC a QEC I.
(3) Thus, by (1), the orthogonal subsets of g and gI, are identical: g n a = go n f . COROLLARY 2. In every hyperelastic fluid or solid, g = gq.
